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Apply positive pressure assist in 
order to inflate the lungs 




r 


Apply negative pressure assist around the 
patient's ribcage and/or abdomen in order to 
reduce the load imposed by the ribcage and/or 
abdomen on the lungs 
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103^ 


Synchronizing the 
application of positive 
pressure to the 
patient's airways 
and negative pressure 
to the patient's ribcage 
and/or abdomen 
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203 



Controller of the 
positive and 
negative 
pressure 
ventilators 



20£ \ 



209 . 



206^ 



1 n 

Extrapulmonary 
pressure 
sensor located in the 
esophagus or the 
pleural space for 
measuring 
transpulmonary pressure 
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Positive pressure ventilator for 
applying a positive pressure to 
the patient s airways to inflate 
the patient's lungs 




Negative pressure ventilator 
for applying a negative 
pressure to the patient's 

ribcage and/or abdomen in 
order to cancel the load 
caused by the ribcage 
and/or abdomen on the 
patient's lungs 



205 



Sensor of neural inspiratory 
activation, for example electrical 
activity of the patient's diaphragm 



Pressure sensor 
located in the stomach/upper 
intestines, urine bladder, or 
rectum/lower intestines 
to provide abdominal 
pressure feedback required 
by the controller 203 to 
control the negative pressure ventilator 
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401^. 


Detecting neural 
inspiratory activation 
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402* 


Applying a level of positive pressure to 
the patient's airways as a function of 
the detected neural inspiratory 
activation 
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Synchronizing the triggering and termination of 
403^\ the positive pressure assist ventilation in 
relation to the detected neural inspiratory 
activation 
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Determining a target 
level of neural inspiratory 
activation (TLNIA) 




Detecting the patient's neural 
inspiratory activation (NIA) 



508 



Increase positive pressure 
applied to the patient's airways 

~ s 

504 



Decrease positive pressure 
applied t o-the patient's airways 

s 

506 



Do not change positive pressure 
applied to the patient's airways 



507 



v 

508 



509 
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Synchronizing the triggering and termination of 
the positive pressure assist ventilation in 
relation to the detected neural inspiratory 
activation 
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60^ 



Applying a constant negative pressure 
around the ribcage and/or abdomen of 
the patient during inspiration 



Synchronizing the triggering and termination of 
the application of negative pressure around the 

ribcage and/or abdomen of the patient during 
inspiration with the triggering and termination of 

the application of the positive pressure to the 
patient's airways 
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Detecting neural 
inspiratory activation 
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70& 


Applying negative pressure around the 
patient's ribcage and/or abdomen as a 
function of the detected neural 
inspiratory activation 
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703^ 


Synchronizing the triggering and termination of 
the application of negative pressure around the 

patient's ribcage and/or abdomen to the 
triggering and termination of the application of ! 

positive pressure to the patient's airways 
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80^ 



Determining a target 
level of the patient's 
abdominal pressure 
swing (TLAPS) 




Detecting the patient's 
abdominal pressure 



803^ 



I 



Determining the patient's 
abdominal pressure swing (APS) 
from the detected patient's 
abdominal pressure 



YES 



805^ 



YES 



Increase negative pressure 
around patient's ribcage and/ or 
abdomen by a predetermined 
step 



807^ 



YES 



Decrease negative pressure 
around patient's ribcage and/ or 
abdomen by a predetermined 
step 



808 



Negative pressure around 
patient's ribcage and/ or 
abdomen is not changed 



Synchronizing the triggering and termination of 
the application of negative pressure around the 

patient's ribcage and/or abdomen with the 
triggering and termination of the application of 

positive pressure to the patient's airways 
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